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SIR: ° 

In accordance with the provisions of 37 C.F.R. §1.1 92(a), Appellants herewith 

submit their main brief in support of the appeal of the above-referenced application. 

REAL PARTY IN INTEREST: 

The real party in interest is the assignee of the present application, Siemens 
Aktiengesellschaft, a German corporation. 
RELATED APPEALS AND INTERFERENCES: 

There are no related appeals and no related interferences. 
STATUS OF CLAIMS: 

Claims 6-10 are the subject of the present appeal, and constitute all pending 
f claims of the application. This application is a PCT application that was first filed in a 

? country other than the United States. Upon entry into the National Examination 

Phase in the United States, original PCT clairns 1-5 were cancelled and claims 6-10 
were added. 

STATUS OF AMENDMENTS: 

No Amendment was filed following the final rejection. 
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SUMMARY OF THE INVENTION: 

Many types of medical equipment include sensors that are in contact with a 
patient. Although these sensors operate at low voltage and current levels that do not 
present a shock hazard to the patient, that hazard nevertheless can occur if an 
electrical short circuit occurs within the equipment or if other equipment connected to 
the patient develops a fault and the relatively high voltage and current levels from an 
external power supply line are supplied to the sensors contacting the patient. 
(p.1, 1.10-16) 

For these reason regulatory authorities of many countries, such as for 
example the F.D.A. in the USA which requires compliance with lEC 60606-1, specify 
that medical equipment must be designed with an isolation barrier between circuits 
containing patient connections and circuits connected to power supply line voltages. 
Such isolation barriers must isolate against several kilovolts AC with a leakage 
current of only several microamperes when the supply line voltage is applied across 
the isolation barrier. Typically, suitable isolation barriers are formed using isolation 
transformers, usually mounted on a printed circuit board (PCB) containing the 
circuits to be isolated. Generally, one of the two circuits between which an isolation 
barrier is required is electrically connected to the primary transformer winding or 
windings and the other circuit to the secondary transformer winding or windings. 
(p.1, 1.17-29) 

In general terms, the isolation transformer of the claims on appeal has a 
relatively small size in which the isolation characteristics can be readily controllable 
and which can be integrated with a PCB carrying circuitry to be isolated, (p.3, 1.18- 
21) 



Fig. 1 shows details of an isolation transformer arrangement according to the 
claims on appeal are shown. An isolation transformer 1 has a wire winding 2; a 
planar winding 3 and a magnetic core element comprising a conventional co- 
operating E-core 4 and l-core 5 arrangement. Spring clips 6,7 are provided to hold 
the cores 4,5 together in the assembled transformer, (p.4, 1.29 - p. 5, 1.3) 

The wire winding 2 has a number of turns helically wound about a central leg 
8 of the E-core 4. The wire winding 2 is formed from a wire 9 within an insulating 
sheath 10 of sufficient thickness to provide an isolation between the wire 9 and the 
leg 8 and between the winding 2 and the planar winding 3 to withstand an applied 
voltage of 1500 V (RMS) and a 5000V defibrillation pulse which may be applied to a 
patient in cardiac arrest in an attempt to re-start or stabilize the heart output, (p.5, 1.4- 
10) 

The planar winding 3 has a number of printed circuit boards (PCBs) 11a, lib 
and 11c bonded to form a stacked arrangement locatable about the central leg 8 of 
the E-core 4 the PCBs 11a, lib and 11c form a part of a RGB carrying electrical 
circuits to be isolated by the transformer 1 (see circuits 20,21 of Fig. 3). (p.5, 1.1 1-15) 
Thus the central leg 8 magnetically couples the two windings 2, 3 in the assembled 
transformer 1. Each circuit board 11a, lib, 11c is, on at least one of its planar 
faces, is provided with a conducting run (not shown). These runs together form the 
conventionally formed planar transformer winding 3. (p.5, 1.15-19) Since the isolation 
is provided by the insulation 10 about the wire winding 2 then the isolation demand 
between any of the traces, whether on the same or another layer, is no higher than it 
would be between any run on a conventional printed circuit board, (p.5, 1.19-22) 



Fig. 2 shows an exemplary printed circuit board (here for example 11a) of the 
planar winding 3 in more detail. A planar conductive run formed by two tracks 12a. 
12b has been formed on one surface 13 of the printed circuit board 11a in a 
conventional manner. These tracks 12a, 12b are arranged concentrically with a hole 
14 through the board 11a through which the central leg 8 of the E-core 4 (Fig. 1) 
passes, (p.5, 1.23-28) Through-holes 15a, 15b, 15c are also provided in the board 
11a and are conductively plated to allow the electrical connection of runs on the 
other boards lib, 11c which form the planar winding 3. (p.5, 1.29 - p.6, 1.1) 
Additional plated through-holes 16a, 16b, 16c, 16d are provided to allow electrical 
connections to be established between the planar winding 3 and external of the 
transformer 1 (for example to permit the connection of different combinations of 
tracks to different circuits which are also carried by the multi-layered PCB board 11a, 
11b, 11c). (p.6, 1.1-6) 

Fig. 3 also shows the arrangement according to the present invention. A 
planar winding 18 of the transformer 17 is shown together with circuits 20, 21 to be 
isolated from one another by the transformer 17 as integral parts of a multi-layer 
printed circuit board 19. (p.6, 1.7-10) The transformer 17 further has a first E-core 22 
configured with a central leg 23, which passes through a plastic bobbin 24 about 
which is wound an insulated wire winding 25. Although the use of a bobbin 24 is 
preferred for ease of assembly it is possible to use a wire winding 2 which is spiraled 
directly about a central leg 8 of the core element 4, as illustrated in Fig. 1. (p.6, 1.1- 
10-15) 



The winding 25 is insulated sufficiently to provide the substantially all of the 
desired isolation between the two windings 25.18 of the transformer 17. Contact 
legs 26 project from the base of the bobbin 24 and are connected to opposite ends 
of the wire winding 25 to provide for electrical connection of the winding 25 external 
of the transformer 17. Different to the transformer 1 of Fig. 1, a second E-core 27 
(as opposed to the l-core 5 of Fig. 1) is provided to complete a magnetic flux path 
coupling the windings 18,25. (p.6, 1.16-22) 

The circuit board 19 is here shown with 5 layers 28-32. The first layer 28 has 
an upper surface 33 on which the two circuits 20,21 to be isolated are realized, (p.6, 
1.23-25) Three through holes 34, 35, 36 are provided and are dimensioned to permit 
passage through the board 19 of the legs of the E-cores 22, 27. Two plated 
recesses 37, 38 are provided in the upper surface 33 to receive the contact legs 26 
and are electrically connected to the circuit 21. which is typically connected to 
receive mains power, (p.6, 1.25-29) Three plated holes 39 pass from the upper 
surface 33 to the planar winding 18 to provide electrical contact to different numbers 
of turns of the planar winding 18 and are electrically connected to the other circuit 
20, which is typically connected to patient sensors (not shown). All of these 
electrical connections 34-39 can be readily arranged on the upper surface 33 of the 
multi-layer printed circuit board 19 to provide the correct creepage distances to meet 
the appropriate national or international regulatory requirements for the electrical 
isolation of medical equipment, (p.6, 1.29 - p.7, 1.7) 



As illustrated in Fig. 3 the planar winding 18 is formed by the layers 29-31, 
each having on their upper surfaces (relative to the upper surface 27) a conductive 
track, for exannple similar to the tracks 12a. 12b shown in Fig. 2, to form the planar 
conductive winding 18 in the region shown by the broken lines. With this 
arrangement a degree of isolation between the wire winding 25 and the planar 
winding 18 is also provided by the thickness of insulating material in the layer 28. 
(p.7, 1.8-14) 
ISSUES: 

The following issues are the subject of the present appeal: 

Whether the subject matter of claims 6 and 10 is anticipated under 35 U.S.C. 
§1 02(b) by Japanese Application 6-325952 (Kuroki); and 

Whether the subject matter of claims 7, 8 and 10 would have been obvious to 
a person of ordinary skill in the art under the provisions of 35 U.S.C. §1 03(a) based 
on the teachings of Kuroki in view of United States Patent No. 4, 692,604 (Billings). 
GROUPING OF CLAIMS: 

The patentability of claims 6-10 stands or falls together. 
ARGUMENT: 

With regard to the anticipation rejection, in the final rejection dated July 15, 
2003 the Examiner stated the Kuroki reference discloses a planar transformer 
arrangement, shown in Figures 1 and 2 of that reference, having a multi-layer printed 
circuit board as shown in Figure 1, primary and secondary windings 1 and 2, with 
one of the windings being disposed in the printed circuit board and the other 
disposed thereon, at least two electrical circuits, and core structures 3 and 4 
extending through a plurality of holes in the circuit board and windings. 



Appellants respectfully disagree with the Examiner's conclusions regarding 
the alleged correspondence of elements in claim 6 with the components of the 
transformer disclosed in the Kuroki reference. 

The transformer disclosed in the Kuroki reference is a planar transformer 
having a multi-layer printed circuit board arrangement, formed by layers 7, 8 and 9. 
This printed circuit board has a surface with planar conductor runs 21, 22 and 23 
thereon, which function in combination as either the primary winding or the 
secondary winding of the planar transformer. The other of the primary winding or the 
secondary winding is formed by a bobbin-less flat hollow coil 11, 12 having a two 
part core formed by core components 3 and 4. 

The insulation in the transformer disclosed in the Kuroki reference, in contrast 
to the insulation in claim 6 on appeal, is provided by the printed circuit board itself. 
The layer 7 is described in the Kuroki reference as a "main insulated substrate," and 
the layers 8 and 9 are described as "sub-insulated substrates." The use of the 
printed circuit board to provide electrical insulation is described in the introductory 
portion of the present specification at page 3, lines 3-7, and the problems associated 
therewith also are discussed. As described in the present specification, using the 
printed circuit board to provide the electrical isolation is subject to uncontrollable 
variations in the inter-layer bonding process, which in turn affect the degree of 
isolation which is provided. The Kuroki reference does not disclose or suggest the 
use of wire coils with sufficient insulation of the wire to provide the isolation between 
the power and patient sides of the equipment, so as to satisfy the relevant medical 
regulatory requirements described at page 1, lines 17-20 of the present specification. 
(Cited above) 
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Moreover, the printed circuit board in the Kuroki reference does not have, on 
a surface thereof, first and second electrically separate circuits comprised of one or 
more discrete components, between which the transformer is disposed, thereby 
providing electrical isolation between the two circuits, as set forth in amended claim 
6. 

In order to support an anticipation rejection under 35 U.S.C. §1 02(b). it is 
necessary that the relied-upon reference expressly or inherently disclose all of the 
elements of a patent claim, as arranged and operating in that claim. A claim is 
anticipated only if each and every limitation is found either expressly or inherently in 
a single prior art reference. Union Carbide Cliemicals & Plastics Technology Corp. 
V, Shell Oil Co,, 64 U.S.P.Q.2d 1545, 1560 (Fed. Cir. 2000); Bristol Myers-Squibb 
Co. V. Ben Venue Labs, Inc., 246 F.3d 1368, 1374, 58 U.S.P.Q.2d 1508, 1512 (Fed. 
Cir. 2001). 

The Kuroki reference, therefore, does not disclose all of the elements of 
independent claim 6 as arranged and operating in that claim, and therefore does not 
anticipate claim 6. Claim 9 adds further structure to the novel combination of claim 
6, and therefore is not anticipated by the Kuroki reference for the same reasons 
discussed in connection with claim 6. 

In the final rejection, claims 7, 8 and 10 were rejected under 35 U.S.C. 
§1 03(a) as unpatentable over Kuroki in view of Billings. In substantiation of this 
rejection, the Examiner relied on the Billings reference as teaching a releasably 
replaceable hollow bobbin structure, which the Examiner stated is shown in Figure 1 
of the Billings reference, on the surface of a printed circuit board supporting a 
primary winding 24. The Examiner stated it would have been obvious to a person of 
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ordinary skill in the art to use the bobbin structure of billings for one of the windings 
of Kuroki for the purpose of providing isolation. 

As to the rejection of claims, 7, 8 and 10 based on the teachings of Kuroki and 
Billings, Appellants submit the same comments above with respect to the Kuroki 
reference apply. Since each of those claims embodies the subject matter of claim 6 
therein, and since the subject matter of claim 6 is not disclosed in the Kuroki 
reference, even if the Kuroki structure were modified in accordance with the 
teachings of Billings, the subject matter of claims 7, 8 and 10 still would not result. 

Moreover, the Billings reference discloses a transformer wherein the primary 
winding and the secondary winding are separable, with the secondary winding being 
embedded in a thin plastic transaction card, and the primary winding being wound on 
a bobbin of a separate transformer primary section. Only when the card is inserted 
into a reader, as shown in Figure 1 and as described at column 2, lines 46-68 of the 
Billings reference, is a complete transformer formed. 

Billings requires that the secondary winding be flexible and thin, as described 
at column 2, lines 22-30, and Billings further teaches that such a winding can be 
formed by a conductor run using printed circuit board technology, or can be formed 
by a flat bobbin-less coil. This is described in column 3, lines 48-65 of the Billings 
reference, and also is shown in Figure 3 thereof. Since the primary winding is 
contained in the reader, there are no size or space limitations relating thereto, and 
therefore the primary winding can be formed by a number of turns of wire wound on 
a bobbin. 

The object of the Kuroki reference is to produce a small, thin transformer, and 
this is achieved by forming the windings by means of a combination of both printed 



circuit technology and structural winding on a flat bobbin-less coil. The mere fact that 
the Billings reference provides a general teaching that the prinnary winding can be a 
bobbin winding, in an environment wherein no flexibility or thinness requirements 
apply, does not constitute a teaching to those of ordinary skill in the art to substitute 
such a bobbin winding either for the printed circuit board runs or the flat bobbin-less 
coil in the Kuroki reference. As noted above, the only reason why the Billings 
reference is able to use a bobbin coil at all is because this coil is present in the 
reader, wherein the aforementioned thinness and flexibility requirements do not 
apply. In the Kuroki reference, by contrast, it is the goal to achieve a thin 
transformer, which is why no bobbin coil is used in that reference at all. It would 
therefore destroy the intended operation of the Kuroki reference to substitute a 
bobbin coil for either of the coil formed by the conductor runs or the bobbin-less coil. 

In order to support a rejection under §1 03(a) based on a combination of 
references involving modification of one reference in accordance with the teachings 
of another reference, the Board of Patent Appeals and Interferences and the United 
States Court of Appeals for the Federal Circuit have required persuasive 
substantiating evidence for the motivation for making such a modification, rather than 
near suppositions and assumptions. 

The Federal Circuit stated in In re Lee 227 F.3d 1338, 61 U.S.P.Q. 2d 1430 
(Fed. Cir. 2002): 

"The factual inquiry whether to combine references must 
be thorough and searching. ...It must be based on 
objective evidence of record. This precedent has been 
reinforced in myriad decisions, and cannot be dispensed 
with." 
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Similarly, quoting C.R. Bard, Inc. the M3 Systems, Inc. 157 F.3d 1340, 1352, 

48 U.S.P.Q. 2d 1225, 1232 (Fed. Cir. 1998), the Federal Circuit in Brown & 

Williamson Tobacco Court v. Philip Morris, Inc., 229 F.3d 1120. 1124-1125, 56 

U.S.P.Q. 2d 1456, 1459 (Fed. Cir. 2000) stated: 

[A] showing of a suggestion, teaching or motivation to 
combine the prior art references is an 'essential 
component of an obviousness holding'. 

In In re Dembiczak, 175 F.3d 994,999, 50 U.S.P.Q. 2d 1614, 1617 (Fed. Cir. 

1999) the Federal Circuit stated: 

Our case law makes clear that the best defense against 
the subtle but powerful attraction of a hindsight-based 
obviousness analysis is rigorous application of the 
requirement for a showing of the teaching or motivation to 
combine prior art references. 

Consistently, in In re Rouffet, 149 F.3d 1350, 1359, 47 U.S.P.Q. 2d 1453, 1459 (Fed. 

Cir. 1998), the Federal Circuit stated: 

[E]ven when the level of skill in the art is high, the Board 
must identify specifically the principle, known to one of 
ordinary skill in the art, that suggests the claimed 
combination. In other words, the Board must explain the 
reasons one of ordinary skill in the art would have been 
motivated to select the references and to combine them 
to render the claimed invention obvious. 

In Winner International Royalty Corp. v. Wang, 200 F.3d 1340, 1348-1349, 53 

U.S.P.Q. 2d 1580, 1586 (Fed. Cir. 2000), the Federal Circuit stated: 

Although a reference need not expressly teach that the 
disclosure contained therein should be combined with 
another, ... the showing of combinability, in whatever 
form, must nevertheless be clear and particular. 

Lastly, in Crown Operations International, Ltd. v. Solatia, Inc., 289 F.3d 1367, 

1376, 62 U.S.P.Q. 2d 1917 (Fed. Cir. 2002). the Federal Circuit stated: 

There must be a teaching or suggestion within the prior 
art, within the nature of the problem to be solved, or 



within the general knowledge of a person of ordinary skill 
in the field of the invention, to look to particular sources, 
to select particular elements, and to combine them as 
combined by the inventor. 

In the final rejection, in response to the above arguments that were presented during 
earlier prosecution, the Examiner stated that the Kuroki reference does not preclude 
the use of a bobbin in the transformer thereof, and that no specific size limitation has 
been set forth in the Kuroki reference. Appellants respectfully disagree, since the 
Kuroki reference, in the English language Abstract on which both the Examiner and 
the Appellants are relying, uses the word "bobbinless" twice, thereby explicitly 
teaching a person of ordinary skill in the art not to use a bobbin in the Kuroki 
structure. This is consistent with the aforementioned teachings of the Kuroki 
reference that an object of the subject matter disclosed in that reference is to 
produce a small transformer for circuit board mounting. 

The above decisions of the Federal Circuit make clear that given such a 
teaching in the primary reference (Kuroki) it is the burden of the Examiner to provide 
persuasive evidence that a person of ordinary skill in the art would ignore this 
teaching to use a "bobbinless" coil so that it would have been obvious to modify that 
reference to employ a coil with a bobbin. Moreover, focusing only on the Kuroki 
reference as "not precluding" the use of a bobbin is not only factually erroneous, but 
also begs the question of obviousness. Simply because a reference does not 
preclude something does not compel the conclusion that it would have been obvious 
to modify the reference to include something that is, in general terms, not explicitly 
precluded. As noted above, the Billings reference is an example of a reference that 
is able to use a bobbin only because it does not have the space and size constraints 
that are consistent with the goals of the Kuroki reference and the goals of the subject 
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matter on appeal. A person of ordinary skill in the art seeking to solve problems in 
the design of small transformers for circuit board mounting would have no reason 
whatsoever to consult the Billings reference. 

Claims 7, 8 and 10, therefore, would not have been obvious to a person of 
ordinary skill in the art under the provisions of 35 U.S.C. §103 based on the 
teachings of Kuroki and Billings. 
CONCLUSION: 

For the above reasons. Appellants respectfully submit the Examiner is in error 
in law and in fact in rejecting the claims on appeal based on the teachings of Kuroki, 
and based on the teachings of Kuroki combined with Billings. Reversal of the 
rejections is therefore respectfully requested. 

This Appeal Brief is accompanied by a check for the requisite fee in the 
amount of $330.00. 

Submitted by, 

(Reg. 28.982) 

SCHIFF, HARDIN & WAITE 
CUSTOMER NO. 26574 

Patent Department 
6600 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
Telephone: 312/258-5790 
Attorneys for Appellants. 
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APPENDIX "A" 

6. An isolation transformer arrangement comprising: 

an isolation transformer having two magnetically coupled coils respectively 
forming a primary winding and a secondary winding; 

one of said two coils being formed by at least one insulating substrate having 
a surface with a planar conductor run thereon; 

another of said two coils being formed by a plurality of turns of an insulated 
wire conductor; 

said insulating substrate comprising a multi-layer printed circuit board carrying 
first and second electrically separate circuits each of said circuits being 
composed of one or more discreet electrical components; 

said first electrical circuit being connected to a one of said primary winding 
and said secondary winding and adapted to receive a power supply 
line voltage; 

said second electrical circuit being connected to another of said secondary 
winding and said primary winding and adapted for connection to a 
patient sensor; and 

said insulated wire conductor having insulation which provides a selected 
level of electrical isolation between said first and said second circuits, 

7. An isolation transformer arrangement as claimed in claim 6 wherein 
said isolation transformer comprises a hollow bobbin mounted on said surface of 
said printed circuit board, with said plurality of turns of said insulated wire conductor 
being wound on an exterior of said hollow bobbin, and wherein said printed circuit 
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board has a through-hole therein and wherein said planar conductor run proceeds in 
coaxial paths around said through-hole, and further comprising a magnetic core 
element proceeding through said through-hole and said hollow bobbin to 
magnetically couple said primary and secondary windings. 

8. An isolation transformer arrangement as claimed in claim 7 wherein 
said hollow bobbin with said plurality of turns of said insulated wire conductor 
thereon is releasably replaceable on said surface of said printed circuit board. 

9. An isolation transformer arrangement as claimed in claim 6 wherein 
said planar conductor run forms said secondary winding. 

10. An isolation transformer arrangement as claimed in claim 6 wherein 
one of said two circuits is adapted for connection to a patient sensor and is 
connected to said planar conductor run, and wherein another of said two circuits is 
adapted to receive a power supply line voltage and is connected to said plurality of 
turns of said insulated wire conductor. 

CH1\ 4073309.1 
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FIG. 2 
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